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PURPOSE: To obtain a developer compsn. which causes little odor or white fume due to 
decomposition, enables fixing 

without generation of voids, and further, induces no evaporation of water content or hydrolysis 
and causes little white 

fume which is supposed to sublimation of a low mol.wt. component even in a hiqh temp hiah 
humidity environment. 

CONSTITUTION: This electrophotographic developer compsn. contains a coloring agent and a 
binder resin essentially 

comprising at least a polyester resin. This polyester resin is obtd. from an acid component 
comprising ≥80mol% of 

phthalic acid-type dicarboxylic add, and an alcohol component containing ≥80mol% of 
bisphenol A alkylene oxide-added 

matter. The polyester resin has ≤10.0 KOH mg/g acid value, the softening point between 
≥95.0°C and ≤125.0°C, 

and the glass transition point between ≥50.0°C and ≤80.0°C. The developer compsn 
substantially causes no odor 
during flash fixing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the developer constituent suitable for the flash plate 
fixing method in more detail about the developer constituent for developing the electrostatic-charge 
image in electrophotography, electrostatic recording, electrostatic printing etc 
[0002] 

(Description of the Prior Art] Electrify a photoconductivity insulating layer uniformly and subsequently 
the layer is made to expose as indicated by U.S. Pat. No. 2297691, the No. 2357809 specification etc as 
the former and a xerography, and an electric latent image is formed by making the charge of the exposed 
portion dissipate, and it is made to visualize by making an impalpable powder with the colored charge 
which is further called toner to this latent image adhere (development process). It consists of a process 
which carries out permanent fixing by heating, the pressure, or the establishing method suitable in 
addition to this (fixing process), after making imprint material, such as a transfer paper imprint the 
obtained visible image (imprint process). 

[0003] Thus, the toner must be equipped with the function only demanded in each process of not only a 
development process but an imprint process and a fixing process. Although it is the so-called heat roller 
fixing method with which common practice applies heat and a pressure simultaneously most about the 
aforementioned fixing process now, the flash plate fixing method which is a fixing method using light is 
used for the following reasons etc. 

1) Since it is non-contact fixing, there are not dirt (offset phenomenon) of a picture which was seen at 
the time of contact fixing, and degradation (breadth of the picture at the time of vertical roller passage) 
of resolution. r 6 ' 

2) Since a design (they are addition of the wax as ****** and the application of the silicone oil as a ** 
torm agent to a fixing roller to a toner) which prevents dirt of a picture which was seen at the time of 
contact fixing is not needed, the flexibility to the design of a toner and a fixing facility is large 

3) It can be established regardless of the quality of the material and thickness of the recording paper 

[0004] However, while a flash plate fixing method has such an advantage, various limits produce it in 

the binder for developers used on the property. That is, when using the toner used, for example for a heat 

roller fixing method as it is, it is by flash plate fixing. The discharge tubes, such as a xenon flash tube 

are used for the toner image formed in the record paper, a flash is irradiated, a toner carries out a 

temperature rise momentarily, in the toner used for a heat roller fixing method, since molecular weight is 

large, it is necessary to carry out softening fusion and to stick to the recording paper and the trouble 

[ carry out / softening melting / do not carry out softening fusion easily and ] that a high energy is 
required is pointed out. 

[0005] Moreover, since a toner is momentarily heated by the elevated temperature in the case of a flash 
plate fixing method, generation of a decomposition product is great and a work environment is polluted 
with a toner front face by this decomposition product. Since especially to offer a printing object more 
recently at high speed is desired, the amount of the decomposition product decomposed into per unit 
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time increases, and especially the influence on a work environment poses a problem, therefore a 
developer for flash plate fixing with few decomposition products is desired. 
[0006] The developer for flash plate fixing which contains the polyester resin which becomes as a 
principal component about neopentyl glycol as a terephthalic acid and/or an isophthalic acid, and an 
alcoholic component as an acid component, respectively as a main resinous principle is proposed to such 
a demand (JP,63-75755,A). However, in this invention, although an improvement is found about the 
heat-resistant resolvability of a toner, since the molecular weight of a resin is an oligomer field, the 
residual monomer of neopentyl glycol exists, the smell at the time of fixing is emanated, and it 'cannot 
be said that it is enough in the field of the influence on a work environment. Moreover, in the polyester 
resin which becomes considering neopentyl glycol as a principal component, ester machine 
concentration is high, therefore there are many amounts of water adsorption under heat-and-high- 
humidity environment, evaporation or hydrolysis of content moisture is induced by the high temperature 
at the time of flash plate fixing, and the white smoke considered to be sublimation of a low molecular 
weight constituent increases according to it. 

[0007] On the other hand, the developer for flash plate fixing which contains bisphenol A / 
epichlorohydrin type epoxy resin as a main resinous principle is further proposed as what suppressed 
generation of the low-molecular-weight matter to **** small quantity at the time of flash plate fixing 
(JP,56-30139,A). However, although a very weak flash plate light can also be fused easily and quickly 
and can be fixed to the recording paper etc. by the resin concerned, generating of a void is seen for the 
part melt viscosity by the low's. The melt viscosity of a resin is explosion fixing of the fixing picture 
which happens to a low sake, and a void is the phenomenon in which a white omission phenomenon 
occurs in a picture here. 

[0008] As a method of improving this white omission phenomenon, the proposal which uses the end 
amide denaturation epoxy resin which made the amide compound of low molecular weight react to the 
molecule end of an epoxy compound for a binding resin is made (JP,62-270964,A). In this method, 
although improved about the void, since the ten or more-carbon number higher fatty acid is used, when 
the matter concerned tends to exist as the residue and high temperature starts, it becomes a stinking 
cause of a thing, and is not satisfactory at this point. Moreover, since the epoxy system compound has a 
strong reactant epoxy ring in the end, and there is a thing electropositive by the mutagenicity test, the 
trouble that use takes cautions is pointed out. 
[0009] 

[Problem(s) to be Solved by the Invention] this invention is made based on the situation like a not less, 
and, as for the purpose, there is little generating of a decomposition product in a copying machine and a 
printer equipped with a flash plate fixing machine at the time of the fixing, as a result it is in offering the 
developer constituent for electrophotography for flash plate fixing which has little white smoke and does 
not have generating of a void, moreover it does not pollute a work environment 
[0010] 

[Means for Solving the Problem] This invention persons found out this invention, as a result of inquiring 
wholeheartedly, in order to solve the aforementioned technical problem. In the developer constituent for 
electrophotography which comes to contain the binding resin which makes polyester resin a principal 
component at least, and a coloring agent namely, the summary of this invention - (1) -- The acid 
component which more than 80 mol % in an acid component becomes [ this polyester resin ] from a 
phthalic-acid system dicarboxylic acid, It is obtained from the alcoholic component which more than 80 
mol % in an alcoholic component becomes from the bisphenol A alkylene oxide addition product. The 
softening temperature according [ the acid number of this polyester resin ] to 10.0 or less KOHmg/g and 
a quantity -ized formula flow tester 95.0 degrees C or more 125.0 degrees C or less, And the glass 
transition temperature for which it asks from DSC is 50.0 degrees C or more 80.0 degrees C or less. The 
developer constituent for electrophotography for flash plate fixing characterized by being what a smell 
does not produce substantially at the time of flash plate fixing, (2) The number average molecular 
weight of polyester resin 6000 or less [ 3000 or more ] And the developer constituent for 
electrophotography of (1) whose weight average molecular weight is 500000 or less [ 10000 or more ] 
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for flash plate fixing, And the amount of adsorption moistures calculated by the Karl Fischer technique 
when being left by (3) polyester resin for 24 hours under the environment of the temperature of 35 
degrees C and 85% of humidity RH is involved in the developer constituent for electrophotography of 
(1) or (2) for flash plate fixing which is 0.7% or less. 

[001 1] The binding resin and coloring agent which make polyester resin a principal component at least 
are contained, more than 80 mol % in an acid component consists [ this polyester resin ] of a phthalic- 
acid system dicarboxylic acid, and the developer constituent for electrophotography of this invention is 
100-mol % preferably [ it is desirable and ] to a 90 mol % not less and a pan. Since the amount of the 
monomer used from which the amount of a phthalic-acid system dicarboxylic acid becomes a stinking 
thing generating cause relatively with it being less than [ 80 mol % ] increases, it is not desirable. As this 
phthalic-acid system dicarboxylic acid, a terephthalic acid, an isophthalic acid, orthochromatic phthalic 
acids or these anhydrides, and the low-grade alkyl ester of carbon numbers 1-4 can be mentioned, and 
they are a terephthalic acid/isophthalic acid preferably. You may mix and use independent [ among 
these ] or two sorts or more. 

[0012] In addition, the smell at the time of FURASHU fixing can use other acid components in the 
range which does not become a problem, uniting them with the above-mentioned compound. For 
example, a maleic acid, boletic acid, a citraconic acid, an itaconic acid, a glutaconic acid, A cyclohexane 
dicarboxylic acid, a succinic acid, an adipic acid, sebacic acid, An azelaic acid, a malonic acid, etc. are 
mentioned, further n-butyl succinic acid, n-butenyl succinic acid, An isobutyl succinic acid, an iso 
butenyl succinic acid, n-octyl succinic acid, n-OKUTE nil succinic acid, n-dodecyl succinic acid, an n- 
dodecenyl succinic acid, The anhydride of alkyls, such as an iso dodecyl succinic acid and an iso 
dodecenyl succinic acid, alkenyl succinic acids, or these acids, low-grade alkyl ester, and other bivalent 
carboxylic acids can be mentioned. However, other acid components of these are not desirable for a 
smell posing a problem from the reasons nil why thermal resistance is weak in there being sublimability 
etc., if there is too much amount used, and using it as an object for FURASHU fixing for binding resins, 
therefore, the amount used — less than [ 20 mol % ] in an acid component ~ it is less than [ 10 mol % ] 
preferably 

[0013] In addition to a dicarboxylic acid, the carboxylic-acid component more than trivalence is a mixed 
enable as other acid components similarly. As a carboxylic-acid component more than trivalence, 1, 2, 
4-benzene tricarboxylic acid, 1 and 3, 5 -benzene tricarboxylic acid, other poly carboxylic acids and these 
anhydrides, and the low-grade alkyl ester of carbon numbers 1-4 can be mentioned. 1, 2, and 4-benzene 
tricarboxylic acid is suitably used among these monomers from the point which a smell does not 
generate. When using alkyl ester, especially a smell becomes a problem and is not desirable if a carbon 
number exceeds 4. However, since it becomes a cross linking agent, and it will become the amount of 
macromolecules and melt viscosity will become high too much if there is too much amount used, the 
carboxylic-acid component more than trivalence is not desirable although it is used as an object for 
FURASHU fixing for binding resins, therefore, the amount used — less than [ 20 mol % ] — desirable — 
less than [ 10 mol % ] - it is less than [ 5 mol % ] still more preferably 

[0014] The binding resin and coloring agent which make polyester resin a principal component at least 
are contained, more than 80 mol % in an alcoholic component consists [ this polyester resin ] of a 
bisphenol A alkylene oxide addition product, and the developer constituent for electrophotography of 
this invention is 95-mol % preferably [ it is desirable and ] to a 90 mol % not less and a pan. Since the 
amount of the monomer used from which the amount of the bisphenol A alkylene oxide addition product 
becomes a stinking thing generating cause relatively with it being less than [ 80 mol % ] increases, it is 
not desirable. Here, as a bisphenol A alkylene oxide addition product, it is the following general 
formula. [0015] 
[Formula 1] 
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[0016] (Ethylene or a propylene machine, x, and y of R are one or more integers among a formula, 
respectively.) The compound shown is mentioned, and the average of x+y - 2-7 it is — For example, 
polyoxypropylene (2.2) -2, 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene (3.3) -2, 2-screw (4- 
hydroxyphenyl) propane, A poly oxy ethylene (2.0) -2, 2-screw (4-hydroxyphenyl) propane, A 
polyoxyethylene (2.2) -2, 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene (2.0)-polyoxyethylene 
(2.0) -2, 2-screw (4-hydroxyphenyl) propane, polyoxypropylene (6)-2, and 2-screw (4-hydroxyphenyl) 
propane etc. can be mentioned. They are polyoxypropylene (2.2) -2, 2-screw (4-hydroxyphenyl) 
propane, a polyoxyethylene (2.2) -2, 2-screw (4-hydroxyphenyl) propane, a polyoxyethylene (2.0) -2, 2- 
screw (4-hydroxyphenyl) propane, etc. preferably among these. You may mix and use independent 
[ among these ] or two sorts or more. 

[0017] In addition, other alcoholic components can use it in accordance with the above-mentioned 
compound in the range from which the smell at the time of FURASHU fixing does not become a 
problem. For example, diols, such as ethylene glycol, diethylene-glycol, triethylene-glycol, 1, 2- 
propylene-glycol, 1, 3-propylene-glycol, 1, 4-butanediol, neopentyl glycol, 1, 4-butene diol, 1,5- 
pentanediol, 1, and 6-hexandiol, bisphenol A, hydrogenation bisphenol A, etc. can also add other 
bivalent alcohol. 

[0018] As an alcoholic component more than trivalence, they are a sorbitol, 1, 2 and 3, 6-hexane tetrol, 
1, 4-sorbitan, a pentaerythritol, dipentaerythritol, tripentaerythritol, 1 and 2, 4-butane triol, 1 and 2, 5- 
pentanetriol, a glycerol, isobutane triol, and 2-methyl. - Mentioning the alcohol more than the trivalence 
of 1, 2, 4-butane triol, trimethylolethane, a trimethylol propane, and others comes out. However, since 
its thermal resistance is weak, if these alcoholic components have too much amount used, a smell is not 
desirable [ components ] for becoming a problem and using it as an object for FURASHU fixing for 
binding resins, therefore, the amount used - less than [ 20 mol % ] in an alcoholic component - it is less 
than [ 10 mol % ] preferably 

[0019] The developer constituent of this invention contains the binding resin and coloring agent which 
make polyester resin a principal component at least, this polyester resin is [ the acid number ] 10.0 or 
less KOHmg/g, and the glass transition temperature for which the softening temperature by the quantity- 
ized formula flow tester asks from 95.0-degree-Cor more 125.0 degrees C or less and DSC is 50.0 
degrees C or more 80.0 degrees C or less. 

[0020] If the acid number exceeds 10.0 KOHmg/g, the amount of water adsorption under heat-and-high- 
humidity environment increases, that by which hydrolysis is induced by the high temperature at the time 
of flash plate fixing will be presumed, and the white smoke considered to be Myst of a low molecular 
weight constituent will increase. About the acid number, 8 or less KOHmg/g is 5 or less KOHmg/g still 
more preferably more preferably. The acid number is JIS. It is measured by the method specified to 
K0070. 

[0021] About the softening temperature by the quantity -ized formula flow tester, the average molecular 
weight of the polymer from which it is obtained at less than 95.0 degrees C is small, by the bird clapper, 
a low molecular weight constituent increases and trouble is caused to the blocking resistance of a toner. 
Moreover, if 125.0 degrees C is exceeded, since melt viscosity becomes high, trouble will be caused to 
flash plate fixing nature. About this softening temperature, it is 100.0 degrees C - 120.0 degrees C 
preferably. Here, the softening temperature by the quantity -ized formula flow tester is defined as 
follows, namely, the Shimadzu flow tester (CFT-500) - using - 1mm of diameters of the pore of a dice, 
pressurization 20 kg/cm2, and 6 degrees C of programming rates and min the bottom of conditions — 
lcm3 The temperature which flows out of the outflow start when carrying out the melting outflow of the 
sample, and is equivalent to one half of the height of an end is defined as softening temperature. 
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[0022] About the glass transition temperature for which it asks from DSC (differential scanning 
calorimeter), at less than 50.0 degrees C, if trouble is caused to the blocking resistance of a toner and 
80,0 degrees C is exceeded, trouble will be caused to flash plate fixing nature. About a glass transition 
temperature, it is here which is 55.0-70.0 degrees C preferably, and the glass transition temperature for 
which it asks from DSC is measured by the method defined as ASTM (D3418-75). 
[0023] As a method which the softening temperature by the quantity-ized formula flow tester is 95.0 
degrees C or more 125.0 degrees C or less, and the acid number of polyester resin controls to 10.0 or 
less KOHmg/g, the ratio of the number of acid component functional groups and the number of 
alcoholic component functional groups is wanted to be 0.65:1 to 0.95:1 in the stage of manufacture 

3f( ?|c jfc 

[0024] The developer constituent of this invention contains the binding resin and coloring agent which 
make polyester resin a principal component at least, the number average molecular weight (Mn) of this 
polyester resin is 6000 or less [ 3000 or more ], and weight average molecular weight (Mw) is 500000 or 
less [ 10000 or more ]. Preferably, number average molecular weight is 5500 or less [ 3500 or more ], 
and weight average molecular weight is 250000 or less [ 10000 or more ]. Less than number average 
molecular weight's 3000 increase, weight average molecular weight of a low molecular weight 
constituent increases less than in 10000, and trouble is caused to the blocking resistance of a toner. On 
the other hand, if number average molecular weight exceeds 6000 and weight average molecular weight 
exceeds 500000, the amount component of macromolecules will increase and trouble will be caused to 
flash plate fixing nature. Here, number average molecular weight and weight average molecular weight 
are calculated from GPC, and the measurement conditions are as follows. 

GPC equipment : HITACHI 665 A- 1 1 DETECTOR : SHODEX RI SE-51 COLUMU : SHODEX GPC 
(KF-806) + (KF-804) + (KF-802) 
Solvent : Tetrahydrofuran (THF) 

Rate of flow : 1.0 ml/min. [0025] The amount of adsorption moistures calculated by the Karl Fischer 
technique when containing the binding resin and coloring agent which make polyester resin a principal 
component at least, and being left by this polyester resin for 24 hours under the environment of the 
temperature of 35 degrees C and 85% of humidity RH is 0.7% or less, and the developer constituent of 
this invention is 0.5% or less preferably. If the amount of adsorption moistures exceeds 0.7%, the 
amount of water adsorption will be presumed to be that by which and hydrolysis is induced by the high 
temperature at the time of flash plate fixing, and the white smoke considered to be Myst of a low 
molecular weight constituent will increase. The amount of adsorption moistures calculated by the Karl 
Fischer technique here is JIS. It is measured by the method according to K0068. 
[0026] The polyester resin used for this invention can be manufactured by carrying out condensation 
polymerization of a polycarboxylic-acid component and the polyol component at the temperature of 
180-250 degrees C in inert gas atmosphere. Under the present circumstances, since a reaction is made to 
promote, the esterification catalyst usually used, for example, a zinc oxide, a tin, a dibutyl tin oxide, 
dibutyltin dilaurate, etc. can be used. Moreover, it can manufacture under reduced pressure because of 
the same purpose. 

[0027] Number average molecular weight is 1 1000 that the grindability in toner-izing should be raised, 
for example although polyester resin is used as a principal component of a binding resin in this 
invention. It is the range from which the smell at the time of FURASHU fixing does not become a 
problem, and other resins, such as the following styrene or a styrene-acrylic resin, may be preferably 
used about 20% of the weight to 30 % of the weight of usual [ in a binding resin ]. As a coloring agent 
used for the developer constituent of this invention, inorganic pigments, such as well-known carbon 
black and iron black, and the color and organic pigment of a chromatic color can be used 
conventionally. 

[0028] As for the developer constituent of this invention, an electric charge control agent is added if 
needed. A kind or two sorts or more are used from the electric charge control agent of all the negative 
electrification nature by which being conventionally used for electrophotography is known as a negative 
electrification nature toner. Moreover, a kind or two sorts or more are used from the electric charge 
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control agent of all the right electrification nature by which being conventionally used for 
electrophotography is known as a right electrification nature toner. Furthermore, the combined use with 
the electric charge control agent of right electrification nature is also possible. The above electric charge 
control agent is usually preferably used 0.2 to 5.0% of the weight 0. 1 to 8.0% of the weight to a binding 
resin. 

[0029] Although a hydrophobic silica is added by the developer constituent of this invention if needed in 
order to raise a fluidity, as for the degree of hydrophobing by the methanol titration examination of the 
silica to be used, 80 or more are desirable. Moreover, in order to use the developer constituent of this 
invention as a magnetic toner, you may make magnetic powder contain. The matter which is placed into 
a magnetic field and magnetized as such magnetic powder is used, and there are alloys and compounds, 
such as powder of ferromagnetic metals, such as iron, cobalt, and nickel, or a magnetite, a hematite, and 
a ferrite. The content of this magnetic powder is usually 0. 1 - 50 % of the weight to the weight of a 
developer constituent. 

[0030] Furthermore, it is made to mix with carrier particles, such as iron powder, a glass bead, nickel 
powder, and ferrite powder, if needed, and the developer constituent of this invention is used as a 
developer of an electric latent image. The developer constituent of this invention is applied to the 
various development methods, and it deals in it. For example, there are the magnetic brush development 
method, the cascade development method, the method using a conductive magnetism toner, a method 
using a high resistance magnetism toner, the fur brush development method, a powder cloud method, the 
impression developing-negatives method, etc. 
[0031] 

[Example] Hereafter, although an example and the example of comparison explain this invention still in 
detail, this invention is not limited to these examples. 

[0032] (1) The example 1 (binding resin -1) of synthetic example manufacture of a binding resin 
Polyoxypropylene (2.2) -2, 5.0 mols of 2-screw (4-hydroxyphenyl) propanes, a poly oxy ethylene (2.2) - 
2, 5.0 mols of 2-screw (4-hydroxyphenyl) propanes, 4.6 mols of terephthalic acids, 4.6 mols of 
isophthalic acids, and a 5.0g dibutyl tin oxide. In the mantle heater, under the nitrogen air current, it put 
into glass 4 mouth flask, and the thermometer, the rabble made from stainless steel, the flowing-down 
formula capacitor, and the nitrogen introduction pipe were attached, and you react at 3 hours and 240 
degrees C in 220 degrees C, you made it react with reduced pressure of 60mmHg(s) at this temperature 
further for 2 hours for 3 hours, and the reaction was ended. Mn and Mw(s) which the obtained resin is 
the solid-state of light yellow, and the acid number asked for the softening temperature by 2.1 
KOHmg/g and the quantity -ized formula flow tester from 110 degrees C, and asked for the glass 
transition temperature from 66 degrees C and GPC were 4200 and 14000, respectively. Let the resin 
concerned be the binding resin -1 . 

[0033] The examples 2-7 (binding resin-2-7) of manufacture 

The same operation as the example 1 of manufacture is performed by the raw material composition 
shown in Table 1, and it is a binding resin. - 2-7 were manufactured. The acid number of the resin 
obtained in Table 1, the softening temperature by the quantity-ized formula flow tester, a glass transition 
temperature, and Mn and Mw are shown. 
[0034] The example 8 (binding resin -8) of manufacture 

Polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 1865g and polyoxypropylene (6) 
sorbitol 2.9g were put into the thermometer, the rabble made from stainless steel, the flowing-down 
formula capacitor, and glass 4 mouth flask of the 31. capacity which attached the nitrogen introduction 
pipe. The flask was supported to the GLAS-COL mantle heater. Through the nitrogen introduction pipe, 
nitrogen gas was poured and the inside of stirring and a reaction container was made into the inert 
atmosphere for the polyol blend. Subsequently, the mantle heater was operated and the polyol blend was 
heated at 50 degrees C. 628g [ of boletic acid ] and hydroquinone 1.25g was added to the reaction 
container at this temperature. It is Brooks about nitrogen gas. The graduation of the SHO-RATE meter 
made from Rotometer adjusted to 2.5. The reacting matter was heated at 210 degrees C for 5 hours. The 
water produced by the esterifi cation reaction was removed simultaneously with generation, and was 
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maintained at 210 degrees C for further 6.5 hours. Advance of a reaction was pursued by measuring the 
acid number for every hour. The resin was cooled at the terminal point of a reaction, i.e., the point that 
the acid number became about 20 KOHmg/g, to the room temperature. In manufacture of this resin, the ^ 
ratio of a hydroxyl and a carboxyl group is 1 to 1. The method same about the obtained resin as an 
example 1 estimated. The result is shown in Table 1. Let the resin concerned be the binding resin -8. 
[0035] The example 9 (binding resin -9) of manufacture 

Polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 700g and 97. 2g of terephthalic acids 
were put into the thermometer, the rabble made from stainless steel, the flowing-down formula 
capacitor, and glass 4 mouth flask of the 11. capacity which attached the nitrogen introduction pipe. 
Subsequently, the flask was placed into the mantle heater, nitrogen gas was poured through the nitrogen 
introduction pipe, and the temperature up of the inside of a reaction container was maintained and 
carried out to the inert atmosphere. 0. The dibutyl tin oxide of 05 g is added, and after keeping at 200 
degrees C and making it react, anhydrous benzene 1 and 2 and 156g of 4-tricarboxylic acids were added, 
and it was made to react further. When advance of the reaction in a ring and ball softening point was 
pursued and softening temperature amounted to 120 degrees C, the reaction was stopped and it cooled to 
the room temperature. The method same about the obtained resin as an example 1 estimated. The result 
is shown in Table 1. the resin concerned - as a cross linking agent — trimellitic anhydride ~ 58-mol % 
in an acid component — it was used and the structure of cross linkage was introduced with high density 
It is developed as a developer constituent for heating roller fixing of oil loess. Let the resin concerned be 
the binding resin -9. 

[0036] The example 10 (binding resin -10) of manufacture 

As polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 490g, polyoxyethylene (2.0) -2, 
and 2-screw (4-hydroxyphenyl) propane 195g, 188g of terephthalic acids, 26. 8g of n-dodecyl succinic 
anhydrides, and an esterification catalyst. Orthochromatic titanic-acid diisopropyl 0.8g was put into the 
thermometer, the rabble made from stainless steel, the flowing-down formula capacitor, and glass 4 
mouth flask of the 11. capacity which attached the nitrogen introduction pipe. Subsequently, the flask 
was placed into the mantle heater, nitrogen gas was poured through the nitrogen introduction pipe, and 
the temperature up of the inside of a reaction container was maintained and carried out to the inert 
atmosphere. It was 2.0 KOHmg/g, when the acid number was measured, after keeping at 230 degrees C 
and making it react for 5 hours, stirring. You add 78. 8g of trimellitic anhydride at 200 more degrees C, 
and make it react for about 4 hours, and it reacts under reduced pressure further for 2 hours, and the 
reaction was terminated when a ring and ball softening point amounted to 1 15 degrees C. The method 
same about the obtained resin as an example 1 estimated. The result is shown in Table 1 . Trimellitic 
anhydride is used for the resin concerned as a cross linking agent, and it introduces a long-chain alkyl 
group into a molecule side chain, and is developed as a high-speed developer constituent for heating 
roller fixing excellent in low-temperature fixing nature. Let the resin concerned be the binding resin -10. 

[0037] The example 1 1 (binding resin -1 1) of manufacture 

As polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 770g, polyoxyethylene (2.2) -2, 
and 2-screw (4-hydroxyphenyl) propane 720g, terephthalic-acidsg [ 690 ], 1, and 2, and 4-benzene 
tricarboxylic-acid TORI 2-ethylhexyl 120g and an esterification catalyst Dibutyl tin oxide 2.4g was put 
into the thermometer, the rabble made from stainless steel, the flowing-down formula capacitor, and 
glass 4 mouth flask of the 21. capacity which attached the nitrogen introduction pipe, subsequently, a 
flask — the inside of a mantle heater — placing — a nitrogen introduction pipe - leading - nitrogen gas — 
passing - the inside of a reaction container - an inert atmosphere - maintaining - inside - the 
temperature up was carried out After maintaining at 210-degree-C ordinary pressure and making it react 
for 8 hours, stirring, it reacted by 210 more degree-C reduced pressure for 5 hours. The method same 
about the obtained resin as an example 1 estimated. The result is shown in Table 1. The tree 2- 
ethylhexyl ester of trimellitic acid is used for the resin concerned as a cross linking agent, and it is 
developed as a developer constituent excellent in the electrification nature controlled by 5 or less 
KOHmg/g in the acid number. Let the resin concerned be the binding resin -1 1 . In addition, binding 
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resin - 5-1 1 are the binding resins for the examples of comparison. 
[0038] 
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[0039] The cable address in Table 1 expresses the next meaning. 
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BPA-PO : Polyoxypropylene (2.2) (2.2) -2, 2-screw Propane BPA-EO (4-hydroxyphenyl) : A 
polyoxyethylene (2.2) (2.2) -2, 2-screw (4-hydroxyphenyl) propane BPA-EO(2.0): - a polyoxyethylene 
(2.0) -2 and six mol addition product BPA-AO addition product of 2-screw (4-hydroxyphenyl) propane 
sorbitol PO(6): propylene oxide of a sorbitol : Alkylene oxide addition product H2 0% of bisphenol A 
(the KF method) : Karl Fischer technique when being left for 24 hours under the environment of the 
temperature of 35 degrees C, and 85% of humidity RH. The amount of adsorption moistures to 
calculate. [0040] (2) Melting mixture of the material of the example example of manufacture 1 
following composition of a toner was carried out with the biaxial extruder after mixture by the Henschel 
mixer, and the toner 1 of 1 1 micrometers of mean particle diameters was prepared through the usual 
pulverization / classification process after cooling. 

<Composition> Binding resin -1 The 90 sections Carbon black (#44:Mitsubishi Kasei industrial 
company make) The seven sections Positive electrification nature electric charge control agent 
(BONTORON N-01 :Orient chemistry company make) The three sections. [0041] It is a binding resin 
about the binding resin -1 in two to example 4 example 1 . - Toners 2-4 were completely prepared by the 
same method except replacing with 2-4. 

[0042] It is a binding resin about the binding resin -1 in one to example of comparison 7 example 1 . - 
The comparison toners 1-7 were completely prepared by the same method except replacing with 5-11. 
Furthermore, the resin which consists of commercial styrene/2-ethylhexyl acrylate (84/16) was used, and 
the toner with which right electrification prescription was given was made into the comparison toner 8. 
Softening temperature was 135 degrees C. 

[0043] (3) The developer which serves as the toner 4 weight section more than evaluation of a toner 
performance from TEFV200 / 300 (iron powder : Powdertech make) 96 weight section as a carrier was 
prepared, and ****** was performed using the LASER beam printer which has adopted the commercial 
flash plate fixing method. Using the capacitor with an electrostatic capacity of 160 micro F, the setups of 
a fixing machine were set as the charge voltage 1700V and 1800V, and impressed this to the flash lamp. 
Fixing nature evaluation; the 500g load was put on the sand rubber whose low side is 15mmx7.5mm, 2 
round-trip ****** and before and after rubbing, optical reflection density was measured for the picture 
top to which it was fixed through the fixing machine with Macbeth's reflection density plan, and it asked 
for the rate of fixing by the following definitions. Generally 70% or more is the level of permission. 
The rate of fixing (%) = the picture concentration after rubbing / picture concentration xlOO before 
rubbing. [0044] Existence of a void; visual observation of the generating of the void by explosion fixing 
was carried out. 

Existence of white smoke; visual observation of the generating of the white smoke which comes out of a 
toner image at the time of fixing was carried out. 

Stinking thing evaluation; the following methods estimated stinking when applying heat to a developer 

constituent. When a lOg developer constituent was heated for 1 minute, a smell was smelled in the place 

distant 10cm and two or less persons sensed a smell among ten persons on a 140-degree C hot plate, it 

was made into x at ** and the time of six or more persons at O and the time of 3-5 persons. On the level 

as which two or less persons sense a smell among ten persons, by the actual printer, since deodorization 

equipment is formed, by this evaluation, it does not become a problem. 

[0045] (4) The evaluation result beyond an evaluation result is shown in Table 2. 

[0046] 

[Table 2] 
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[0047] About the toners 1-4 concerning this invention, the softening temperature, the glass transition 
temperature, the molecular weight, and the use monomer of a resin were selected carefully, and the rate 
of fixing was good at the time of flash plate fixing so that clearly from Table 2, and there was no 
generating of a void and white smoke, and it was good also in smell evaluation. 
[0048] However, as shown below, what satisfied these simultaneously was not obtained in the 
comparison toner. Since the acid number of what has the comparison toner 1 good [ fixing nature and 
smell evaluation ] was high and there were many amounts of adsorption moistures, white smoke 
occurred. Since the comparison toner 2 had too high softening temperature, the problem was in fixing 
nature. The comparison toner 3 had the smell which white smoke occurs since the acid number is high 
and there are many amounts of adsorption moistures like the comparison toner 1, and originates in 
neopentyl glycol. The void generated [ the molecular weight of a good thing ] fixing nature in the low's, 
and the comparison toner 4 had a smell resulting from boletic acid. The structure of cross linkage was 
introduced with high density, and since the comparison toner 5 had too high softening temperature, the 
problem was in fixing nature. The comparison toner 6 had the smell which white smoke occurs since the 
acid number is high and there are many amounts of adsorption moistures like the comparison toner 1, 
and originates in n-dodecyl succinic anhydride. As for fixing nature, a void, and smell evaluation, the 
comparison toner 7 had a smell resulting from 2-ethyl hexanol generated by the ester exchange reaction 
of a good thing. Since the comparison toner 8 was what is used for a heating roller fixing machine, the 
smell of a vinyl monomer did not deserve evaluation strongly badly [ fixing ]. 
[0049] 

[Effect of the Invention] Since the developer constituent of this invention is using the component which 
uses the polyester resin which was essentially excellent in fixing nature, and is hard to decompose also 
in the elevated-temperature state at the time of flash plate fixing for a principal component, it is based on 
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decomposition, stinks and has little generating of white smoke etc. Moreover, since the softening 
temperature of a resin, a glass transition temperature, and molecular weight are in a suitable field to 
flash plate fixing, it can be established without generation of a void. Furthermore, there is also little 
generating of the white smoke which evaporation and hydrolysis of content moisture are not induced 
since there are few amounts of adsorption moistures under heat-and-high-humidity environment, but is 
considered to be sublimation of a low molecular weight constituent. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The acid component which more than 80 mol % in an acid component becomes [ this 
polyester resin ] from a phthalic-acid system dicarboxylic acid in the developer constituent for 
electrophotography which comes to contain the binding resin which makes polyester resin a principal 
component at least, and a coloring agent. More than 80 mol % in an alcoholic component is the 
bisphenol A alkylene oxide addition product. It is the developer constituent for electrophotography 
equipped with the above for flash plate fixing, and is characterized by being what a smell does not 
produce substantially at the time of flash plate fixing. 

[Claim 2] The developer constituent for electrophotography according to claim 1 for flash plate fixing 
whose weight average molecular weight the number average molecular weight of polyester resin is 6000 
or less [ 3000 or more ], and is 500000 or less [ 10000 or more ]. 

[Claim 3] The developer constituent for electrophotography according to claim 1 or 2 for flash plate 
fixing whose amount of adsorption moistures calculated by the Karl Fischer technique when being left 
by polyester resin for 24 hours under the environment of the temperature of 35 degrees C and 85% of 
humidity RH is 0.7% or less. 

[Translation done ] 
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